Activation of p53 by nutlin leads to rapid differentiation of human embryonic stem cells.
p53 Is an important regulator of normal cell response to stress and frequently mutated in human tumours. Here, we studied the effects of activation of p53 and its target gene p21 in human embryonic stem cells. We show that activation of p53 with small-molecule activator nutlin leads to rapid differentiation of stem cells evidenced by changes in cell morphology and adhesion, expression of cell-specific markers for primitive endoderm and trophectoderm lineages and loss of pluripotency markers. p21 is quickly and dose-dependently activated by nutlin. It can also be activated independently from p53 by sodium butyrate, which leads to the differentiation events very similar to the ones induced by p53. During differentiation, the activating phosphorylation site of CDK2 Thr-160 becomes dephosphorylated and cyclins A and E become degraded. The target for CDK2 kinase in p53 molecule, Ser-315, also becomes dephosphorylated. We conclude that the main mechanism responsible for differentiation of human stem cells by p53 is abolition of S-phase entry and subsequent stop of cell cycle in G0/G1 phase accompanied by p21 activation.